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TASK OBJECTI VES

Most of this period was focussed on validation planning and
activities, ATBD version 2 preparation and subnittal, and panel review and
response of the vegetation index, ATBD. Continued research was oriented
towards the follow ng:

| evel 3 vegetation index conpositing nethodol ogy;

NDVI continuity with AVIRI S dat a;

Qual ity assurance docunent

NDVI saturation problem and the use of the green channel
VI - biophysical analysis
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WORK ACCOWVPLI SHED
1. Ver sion 2 ATBD

The second version of the vegetation i ndex ATBD was conpl eted and
is avail able via anonynous ftp at brazil.agshantz.arizona.edu. The revised
ATBD i s considerably larger due to the addition of the level 3 conpositing
approach and the validation docunent. The second vegetation index
presented is primarily oriented toward inproved vegetati on bi ophysica
anal ysis, rather than a reduction in the noise of vegetation indices. Mich
enphasi s was placed on nmaki ng the new vegetation index linear and in
reduci ng the 'saturation' problens encountered in the NDVI. As stated in
the docurent, it is difficult to nonitor vegetation and detect seasonal and
i nter-annual changes in vegetation in a "saturated" nopde.

We al so investigated the relatively '"narrow, MODIS red bandw dth
to determine if chlorophyll absorption sensitivity would render the MODI S
NDVI too sensitive to vegetation, thus saturating earlier or at |ower
amounts of vegetation. W found that the MODIS red band is superior in
performance to that of the TMand AVHRR and that it will present no problem
in vegetation nonitoring with the MODI'S instrunent. Saturation problens in
the NDVI are attributed to the non-linear transformin deriving the NDV
fromthe sinple ratio (NNR'red) and to inproved atnospheric correction
algorithnms. The new i ndices proposed are nanmed 'enhanced' vegetation
indices due to its linearity over a wi der range of vegetation conditions
fromdeserts to dense forests.

2. Tenporal and Spatial Conpositing of MODIS VIs (Level 3)

The goal of the MODI'S conpositing algorithmis to preferentially
sel ect near-nadir view, cloudless pixels, ensuring the quality and
consi stency of the conposited data, while optim zing the spatial
resol ution, atnosphere correction and the BRDF correction of angul ar
effects. The influence of variable sun-target-sensor configurations on
derived vegetation indices can be standardi zed in various nmanners,



i ncluding (1) standardi ze refl ectances to nadir view angle at
representative solar zenith angle; (2) standardize reflectances to nadir

vi ew angl e and constant (smallest) solar zenith angle; (3) use of spectral
(hem spherical) al bedos; or (4) adjust to a constant 'off-nadir' view angle
wi th constant sun angle. For the standard MODIS VI products, we propose to
use the first two nethods and exam ne the other two approaches post-|aunch
Enphasi s was placed recently on further devel opnent of the current V1

MODI S conposite algorithm (@50 m and its associated quality assurance
aspects. NOAA- AVHRR, ASAS and PARABOLA sensor data were used to test and
eval uate the best possible and consistent solution on a global scale as
well as to show the accuracy of the different conposites in selecting
near - nadi r, cloudl ess pi xels.

2.1 Different conposite scenarios: nultitenporal AVHRR data results

Seven different vegetation index conposite scenarios were designed
with the goal of achieving cloud-free, near-nadir, atnospherically clean
i magery. Each conposite scenario starts with a nmethod which has the best
solution followed by an alternative or 'backup' solution for |less idea
dat a:

Maxi mum val ue conposite scenario (MWC)

M ni mum vi ew angl e conposite scenario (MW-MWC)

Vi ew angl e threshol d conposite scenario (TV- WC)
Constrai nt view angle conposite scenario (CV-MWCQC)
Three nethod conposite scenario (TV- WC BRDF/ MWC)
BRDF based and MVC conposite scenari o ( BRDF/ MC)
Version 1 MODI'S conposite scenari o (BRDF/ CV- WC/ MVC)

NookwNE

G obal , NOAA- AVHRR 8km Pat hfi nder data were used to denonstrate the
advant ages and di sadvant ages and nadir-vi ew accuracy of each conposite
net hodol ogy. The data were atnospherically corrected for Rayl eigh and ozone
only and came with a cloudnmask. The seven different vegetation index
conposite scenarios were applied and anal yzed with their corresponding QC
i mages for 32 days of data. For each pixel, the Q flags included
i nfornati on about data integrity, clouds and the conposite techni que
sel ected for each scenario. The NDVI-M/C scenario overestimated the NDVI
bet ween 4 and 18 % dependi ng on the continent and conposite scenario it was
conpared to

The m ni mum vi ew angl e VI conposite (MV-WC) showed view angl e
di scontinuities and problens with clouds, despite the use of the QC fl ags.
The latter caused | ower NDVI val ues for each continent because days with
cl oudy pixels were included in the NDVI conposite. It selected cloudy
pi xel s in cases where the cloud mask was not working well. The view angle
t hreshol d TV- WC approach by itself caused sone discontinuities in the NDVI
images related to view angle effects, especially over desert areas and
areas with low cloud cover during the 16 day conposite period. The
constraint view angle CV-WC approach was the best approach of the MWC
rel ated approaches. It had few artifacts and had better cloud screening
capabilities. The NDVI results fromthe conposite scenario 5 was very
simlar to the conposite scenario 6 and 7. However the nmin di sadvantage of
this three-way conposite scenario was the discontinuities that are caused
by the view angl e t hreshol d.



The two BRDF based scenari os had few discontinuities, although sone
speckl e was observed whi ch was caused by cl oud contam nati on and possi bl e
m sregistration of pixels. It has the advantage in averaging the 16 days of
observations. The BRDF al so tends to extrapol ate the spatial resolution
fromthe larger pixel sizes to the finer pixel resolution. The current
version 1 MODIS al gorithm BRDF/ CV- MWC scenari o, was considered to
represent a conposite period best. The NDVI was 6 to 18 %l ower for this
conposite scenario conpared to the WC. It should be noted that for
scenarios 6 and 7, large portions (about 40 % of the continents were BRDF
corrected, but lack of cloud free data al ways caused the secondary sol ution
to take into effect, which is close to the WC. If nore pixels would be
standardi zed to nadir the difference between MV/C and BRDF based scenari os
woul d be even | arger.

The seventh scenario (V1 BRDF/ CV- WC/ WC) was sel ected because it
had few spatial artifacts and showed to have the best view angle
distribution close to nadir and thus the | east pixels with [arger view
angl es. For nobst conposite scenarios the view angle distributions (outside
the view angle threshold or about nadir) are skewed towards the forward
scatter view angles. Different continents have preferential selection of
forward view angles e.g. around 23° for Africa, Asia and Europe, 38" for
Australia and North America and both 13° and 48° for South Anerica.

2.2 Mul titenporal AVHRR Conpositing over 1 year

The conposited NDVI was recently produced for 23, 16-day conposite
periods (Jan 1 1989 - Jan 3 1990), using daily AVHRR red and NIR normal i zed
refl ectance data at 8 kmresolution. The current MODI'S V1 and MVC conposite
scenarios were applied and analyzed with their corresponding QC i nages. The
i nput data and the conposite results of 30 distributed sites were extracted
for all 23 conposite periods. Each site was 3x3 pixels. Tenporal Vi
profiles of the MVC and V1 conposite scenarios show the V1 scenario to
produce NDVI profiles which are equally snoboth or snoother than the MWC
approach. Statistics on cloud frequency and the applied conposite method
are currently being analyzed, as well as the quality of the BRDF data.
Results from enhanced VIs are being analyzed with respect to saturation and
spatial continuity.

2.3 Accuracy of BRDF nodels to estinmate reflectance val ues ( PARABOLA)
Privette studied the overall accuracy of 10 sinple BRDF nodels in

estimating the nadir reflectance. The 10 nodels were inverted with subsets
of ground-based PARABOLA data (red and NIR) coll ected over nine |and

surface cover types. Land cover types included soil, grassland, cotton
shinnery Qak, Black Spruce, Spruce Heml ock, Aspen, Jack Pine, and | ava
soil. The accuracy of the BRDF nodels to estimate nadir reflectances at one

solar zenith angl e was exam ned. The Rahman nodel perforned best, closely
foll owed by Ross-thin/Li-sparse and Roujean's and than the nodified Rahman
and Ross-thick/Li-sparse nodels.

2.4 Solar Zenith Angle effects on VI (PARABOLA)



The potential errors due to the variable solar zenith angl e between
di fferent days and swaths (20° nmax) can be estimated by using ground
(Parabol a) data for different vegetation cover types. For a solar zenith
angl e range of about 40°, the nean relative difference in the VI is about
18% for the NDVI and about 31%for the SAVI. It is estimated that the
differences within a swath are about half off these relative difference
val ues. Considering the large solar zenith angle changes in the md- and
high latitudes, seasonal changes easily can cause relative differences of
20 % in the NDVI.

The al bedo derived VIs were |l ess sensitive to solar zenith angle
changes as indicated by the | ower coefficients of variation and nean
relative differences. However, the difference between the reflectance
derived VI and the al bedo derived VI indicated that each VI would need to
be interpreted differently and that separate biophysical translations would
be required. At the nonent, the nornmalization of the 8-day and 16-day,
| evel 3 vegetation index products for sun angle effects is nostly left as a
post -l aunch effort.

2.5 BRDF nodel s and VI conpositing scenari os (ASAS)

Hi gh spectral resolution bidirectional reflectance factor (BRF)
nmeasurenents fromthe Advanced Solid State Array Spectroradi oneter (ASAS)
instrument flown at ~5000m altitude over various field canpai gns were used
to simulate the MODI' S sensor, evaluate the accuracy of sinple |inear BRDF
nodel s in estinmating nadir-equival ent VI val ues, and eval uate the effect of
view angl e distribution on the perfornance of the BRDF nodels.

The ASAS refl ectance data were convolved into the first three MODI S
bands ( red, NR,  blue; 620-670 nm 841-876 nm 459-479 nm and corrected
for atnosphere effects using aircraft and ground sunphotoneter optica
depth neasurenents with "6S" (Vernote, E). Mjor |and cover types included
in this study were deci duous and coniferous forest (Oregon Transect
Ecosystem Research Project - OITER, Boreal Ecosystem Atnosphere study-
BOREAS), grassland (First |I1SLSCP Field Experinment - FIFE) and shrub savanna
sites (Hydrologic, Atnospheric pilot Experinent in the Sahel -

HAPEX- Sahel ). Based on the findings of the PARABOLA experinment and the
previ ous ASAS research, the four best BRDF nodels were included in the
eval uation: Walthall, Roujean, Ross-thin/Li-sparse and Ross-thick/Li
sparse. The non-linear Rahman nodel was excl uded because of its
conputationally- intensive fitting procedure, which is operationally not
practical. The nean difference (error) in reflectance values is generally
| ower than 0.006 for the red waveband for the Walthall, Roujean and the
Ross_thin/Li _sparse nodels. The error of the predicted nadir reflectance
values in the NIR was generally |lower then 0.0075 for the Walthall

Rouj ean and the Ross_thin/Li _sparse nodels. The error in the predicted
nadir reflectance values for the Ross_thick/Li _sparse was generally higher
than the other three nodels for both bands. The error in the predicted
refl ectance values is generally the largest for view angle distributions
that |ack forward scatter observations.

The nmean difference (error) in VI is generally between 0.002 and
0.02 for the NDVI for the Walthall, Roujean and the Ross_thin/Li_sparse
nodel s. The error in the predicted nadir VI values for the



Ross_t hick/Li _sparse was generally higher than the other three nodels. The
nean absol ute difference between the nmeasured nadir VIs and the VIs
resulting fromthe different conposite scenarios were conputed for al
vegetation types and view angle distribution conbination. The errors due to
the MVC approach (MVC-NDVI nadir) and the nmaxi mumerror due to non

standardi zation (or range) of the NDVI (NDVImax- NDVIm n) were conputed as
a reference. The absolute error due to the BRDF approach is three tines
smal l er than the error in the MWC approach and about 10 tines smaller than
the error using an NDVI without standardization (full NDVI range).

The error in the predicted VI values is generally the |largest for
view angle distributions that |ack forward scatter observations. The
Ross_thin/Li _sparse nodel in particular showed sone large errors for the
ol d bl ack spruce vegetation type, where it predicted negative reflectance
val ues. NDVI values derived fromthe BRDF nodel are underestimated with
respect to the neasured nadir NDVI.

The BRDF nopdel s were ranked going frombest to | ess good: Walthall
Rouj ean, Ross_thick/Li_sparse, Ross thin/Li_sparse. This ranking is in
agreenent with the results in Table 10. For these data sets, the Roujean
and Walthall BRDF nodels were nore accurate then the Ross_thick and
Ross_thin nodels. Ross_thin had several outliers. The overall perfornmance
of the Ross_thick nodel was the |least accurate in terms of the prediction
of nadir VI. The results do show that all nobdels performbest for | ow and
medi um density vegetation covers. Differences in relative azinuthal plane
can cause significant differences in the perfornmance for each nodel e.g.
Grassland, O d Aspen and A d Bl ack Spruce

2.6 Ani sotropy of the enhanced Vls (ASAS)

Bi directional reflectance factors affect the anisotropic behavior
of the NDVI significantly. The enhanced Vis are also affected in different
ways by the BRDF. Qur results have shown that nost VIs have a backscatter
(or sunlit) bias for higher VI values, opposite that of the NDVI, which
favors the darker (shaded) view direction. These results al so show the
sinmple ratio (NIR/'red) to be very sensitive to view angle effects. This is
a very inportant finding because this states that ratios do not alleviate
bidirectional view angle effects and it is not the ratioing properties of
the NDVI that render this index |ess sensitive to view angle effects. |If
NDVI angul ar behavi or at higher |evels of vegetation is invariant due to
signal conpression, then the use of the maxi rum NDVI val ue as a ' backup'
criterion will have to be re-assessed.

2.7 MAS dat a

Several MAS (MODIS Airborne Sinulator) imges fromthe SCAR B
experiment were processed to apparent reflectances to evaluate the
ani sotropic effects on surface refl ectance and vegetation indices due to
Vi ew sensor geonetry. Future research will involve the niddle- infrared
(less sensitive to snoke) and thermal bands (cloud mask) to determine if
they can aid in the conpositing of vegetation indices. This is an ongoing
activity that was just started in Decenber 1996.



2.8 AVHRR pr ot otypi ng and code devel opnent for VIs and QA

Parallel to the version 1 MODI S vegetation index conpositing code a
research version has been devel oped to trace the input and output of the
current conposite algorithmand conpare this to the traditional naxinmum
val ue conposite approach. The research code provides the neans to eval uate
the accuracy of the BRDF al gorithm VI product as well as a neans to devel op
tools for quality assurance flags and netadata. Furthernore, enhanced
vegetation index equations (SAVI, DVI and SR) were inplenented to eval uate
their behavior. The HDF library and c-code were integrated nore
efficiently which inproved the speed of a conposite run significantly
(about 4 tines faster). Qur progranmmer has been optinizing the code further
by switching floating point operations to integer operations where
possi ble. This is an ongoing effort.

3. NDVI continuity relationships

Data fromsix different AVIRIS scenes were processed to sinulate
the NDVI of the MODI'S, AVHRR, and Landsat TM sensors to establish
prelimnary translations between the AVHRR-NDVI data series with that of
the MODIS NDVI. Qur goal was to outline a relationship between MODI S- NDVI
and AVHRR- NDVI over target sites which included soils, forest,
agriculture, burned, and nixed sites. The inmmges used were fromthe SCAR-B
project, specifically fromthe areas of Canpo Grande, Ji- Parana, North
Brasilia, and Porto Vel ho (Brazil).

When the NDVI was conmputed from equival ent data sets, |.e., using

at nospheric corrected data ('6S'), atnospherically uncorrected data, or
partially atnospheric corrected (Rayleigh and ozone) data, the

rel ati onshi ps between the MODI'S and AVHRR - NDVIs were quite |inear and
easily translatable. Some deviations were related to differences in target
spectral characteristics (e.g. vegetation and soils), and differences
associ ated with sensor bandwi dth and the atnosphere absorption w ndows for
wat er vapor. The AVHRR has much wider NIR and red bands than MODI S

However, when the AVHRR NDVI is conputed from Rayl ei gh and ozone
corrected refl ectances (current processing) and the MODIS NDVI is computed
from at nospherically corrected reflectances (anticipated processing), then
the rel ationships for continuity purposes becone nore conplex and there is
nmuch nore deviation in the respective values, with the MODIS NDVI al ways
yi el di ng hi gher values than that of the AVHRR. This will be the focus of
nore study, not only for continuity purposes but for 'saturation' issues as
well. W plan to conduct a much nore thorough analysis of all factors
i nfluencing continuity relationships. This will involve nore precise
at nospheric correction with aerosol optical depth paraneters fromthe
AERONET dat abase of Brent Hol ben et al.. Mire AVIRI S scenes with | ess snoke
will be selected for a range of global vegetation types to inprove gl obal
representation.

4, Chile - Validation Exercise

A two week field canpaign was conducted in the arid and hum d zones



of Chile in Septenber 1996. Both sites are MODIS test sites and part of
the @ obal Land Cover Test Sites (GLCTS) initiative being coordi nated by
Ken McGwer. Brent Hol ben joined the exercise at the northern site, naned
Coqui nbo, and installed a C nel sun photoneter at the Las Cardas
Experinental Station , University of Chile. The area lies in an arid/
semarid transition zone and is donmi nated by grasses. Wmvan Leeuwen,
nysel f, and participants fromthe University of Chile conducted ground
based and |ight aircraft radionetric and bi ophysi cal neasurenents.
Four - band exotechs were utilized on the ground as well as in light aircraft
to make sinultaneous neasurenents.

At the southern, GCsorno site. W conducted the experinent within
Puyehue National Park, again with sinultaneous |ight aircraft and ground
based neasurenents. The site is an old growth, evergreen broadl eaf
rainforest in the Andes Muuntains. G ound-based nmeasurenments consisted of
canopy transnittance neasures and ceptonetry readings for LAl and fAPAR
Jeff Privette from MODI and participated in the experinent and investigated
sone of the BRDF issues posed by the test sites. Aircraft data included
surface reflectance neasurenments. At both sites stereo col or photos were
taken to docunent the test sites.

5. Validation plan activities

The main objective of validation work is to design enpirical or
sem -enpirical robust vegetation neasurenments applicable over al
terrestrial biomes. The NDVI has been used over the |ast two decades as a
tool for neasuring biophysical activity of vegetated surfaces. The
existing VIs have linitations associated with angular effects, saturation
and non-linearity, canopy structural influences, background contam nation
etc. The criteria for a global vegetation index is that it should optim ze
the sensitivity range over as wi de a range of vegetation conditions as
possi bl e; nornalize external and background effects; and be coupled wth
bi ophysi cal paraneters. There is a need to validate the currently
available VIs in light of these criteria. Conponents of VI validation plan
are:

* conparison with results fromradi ative transfer code nodel s
* conparison of VI outputs with observational field data

* conparison with aircraft data

* conparison with existing satellite sensor outputs

* conparison with future satellite data

* conparison with bioclimtic nodel outputs.

Currently the first two conponents are being actively pursued with
respect to biophysical coupling in a global sense. Use of radiative
transfer canopy nodels (RTC) is being cooperatively done with Dr. Mneni.
Field data fromthe past experinents in different parts of the world are
being used to validate all the VIs. Data from Superior National Forest
(collected by NASA), Walnut Gulch, FIFE, BOREAS, and Hapex- Sahel are
currently being sunmari zed. Thus far, the VI-LAl or VI-fAPAR
rel ati onships for |owvegetation areas tend to cluster over a small range.
So does the higher anpbunts of vegetation at the higher range.



5.1 VI test sites:

Site nane I at/ 1 ong veg

*proposed MODLAND study sites (for all)

* 1) Harvard forest, MNA 42. 37N /| 72.25W deci duous forest
* 2) La Jornada, NM 32.5N / 106. 75W grass/ shrub

* 3) Panpas, Argentina 31.2S / 58.0W hum d tall grass

* 4) Kalahari, S. Africa 19.2S / 27.3E woodl and savanna
* 5) Maricopa, AZ 33. 04N 111.58W agriculture

* 6) ARM CART, K 36. 37N/ 97.3W grass/agriculture
* 7) Wal ker Branch, TN 35.9N / 84.3W f orest

* 8) LBA forest Brazil 2.28S / 60.09W br oadl eaf forest
* 9) How and, MN 45.3N / 68.8W deci duous forest
* 10) Kasungu, Mal aw 13.05S / 33.1E seasonal woodl and
* 11) H. J. Andrews, Oregon 44.2N | 122.2W coni ferous forest
* 12) Tver, Russia 51.0N / 82.5E agriculture

* 14) tundra, Russia 56.5N / 92.5E tundra/ f or est

* 15 Tomsk, Russia 56. 5N / 85. 0E

* 16) Norilsk, Russia 66. 5N / 88. 0E f orest

* 17) Las Chicas, Argen 37.5S / 59.5W

* 18) Ri o Mayo, Argen 45.75S | 68.0W

* 19) BOREAS- SSA, Can 54. 0N / 105.1W

* 20) BOREAS-NSA, Can 55.9N / 98.5W

* 21) d ancho, Honduras 15.0N / 86.7W m xed forest

* 22) Ji-Parana, LBA 10. 14s / 61.52W pasture

* 23) Sao Gabriel, LBA 0.28N / 66.36W primary forest

* 24) Santarem LBA 3.53S / 54.55W f orest

* 25) California & Nevada 34.5-39.5N /115-112W agriculture

* 26) La Selva, Costa Rica 10. 43N/ 84.03W noi st forest

Additional sites for vegetation index validation activities include:

1) Arctic tundra , AL 29. 27N/ 103.22W tundra

2) Central plains, CO 40.83N / 104.7W shortgrass prairie
3) Konza prairie, KS 39. 08N / 96.62W tallgrass prairie
4) Wal nut @l ch, AZ 31. 74N/ 109. 85W dry grassl and

5) Mapim, Mexico 26. 68N / 103. 75W

6) Ubsu Nur, Mongolia 50. 25N / 92.58E grassl and

7) Caatinga, Brazil 07.0S / 36.0W thorny scrub

8) Coqui nbo, Chile 30.0S / 71.0W nmedi t err anean

9) Ll anos, Venezuel a 7.8N / 66.5W grassl and

10) Gsorno, Chile 40.58 / 73.0W hum d forest

5.2 La Jornada neeting '97

This nmeeting was held in Las Cruces, NM on January
13-15, 1997. Jeff Privette, Wmvan Leeuwen, Faiz Rahman attended the
neeting on behalf of MODIS team Jim Conel attended on behalf of M SR and
Kurt Thone attended on behal f of ASTER. El even scientists from USDA ARS
and the LTER project were present in the neeting. La Jornada is a |arge



valley with mainly three distinct bione associations, i.e., grass,

shrub, and transitional (shrubs taking over grass). The area is arid and the
brushland is not suitable for field work, at least at the early stages of

val idation, due to the topography and vegetation scarcity. The grassland is
very suitable for the validation prototyping fieldwork. It's a plain
honbgeneous area with a | ow but steady vegetation over the whol e year

Current plans are to conduct a validation prototyping exercise in My,

1997. CQur vegetation index group, however, nay appear on a nonthly basis

to conduct seasonal neasurenents, culmnating with another prototyping
canpaign in |ate Septenber, 1997.

6. Presentations

Abstracts were submitted for presentation at the next "physica
nmeasur enents and spectral signatures" synposiumin Courchevel, France,
April 1997, as well as for the next | GARSS 97 Synposi um

1. "Quality assurance of global vegetation index conpositing algorithns
usi ng AVHRR dat a" by WmJ.D. van Leeuwen*, Trevor W Laing, Alfredo R
Huete (to be presented at | GARSS' 97).

2. "The use of vegetation indices in forested regions: issues of linearity
and saturation" by Afredo R Huete, WmJ.D. van Leeuwen and Hui gi ng
Liu ((to be presented at | GARSS 97).

3. "Bioclimatic and vegetation index based derivation of biophysica
paraneters: a Chilean exanple" Huete, A, Santibafiez,F., de Lira, G, van
Leeuwen, W., Mrales,L., De |la Fuente, A., Uribe,J.

4. Presentation at the BRDF workshop at GSFC, Jan. 1997, on vegetation
index limtations for biophysical paranmeter retrievals.

7. Anticipated future action

* Three nonths of 1km NOAA AVHRR data is currently being processed at
NASA/ GSFC wi th our research code to eval uate the conposite approach at
finer spatial resolutions.

* St andardi zation of VI to nadir view and a certain sun angle is
being investigated for a nonthly clinate nodeling grid VI product. Monthly
conpositing woul d ensure sufficient input data for BRDF determ nation using
i nversion of a sinple BRDF nodel (Rahman's). The VI would be globally
normal i zed to a constant sol ar-view geonetry (possibly deternined by the
angl e nost sensitive to canopy bionmass) at 0.25° spatial resolution (25
kmj. At the lower tenporal resolution, this product would be catered
towar ds nodel ers and those doi ng i nterannual conparisons.

* Work on bi ophysical translations fromvegetation index to LAl
bi omass, and f APAR

* Error budgets for the vegetation indices and for the validation



* archiving all the existing VI and Biophysical data fromdifferent
experi ments.
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